INTRODUCTION {#cesec10}
============

Although robust epidemiological data as seen in India[@bib1] is not available in Brazil, it has been observed that declines in the rates infectious, parasitic and malnutrition-related diseases have been occurring. On the other hand, there have been relative increases in the rates of non-communicable diseases, non-transmissible chronic diseases and diseases of a genetic nature. One of these sets of illnesses consists of congenital malformations.

The cardiocirculatory system is the most frequent location for congenital malformations and the second most frequent location is the musculoskeletal system[@bib2]. The incidence of congenital malformations in the United States is between 2% and 3% of live births[@bib3], [@bib4], and these malformations may be located in different organs and systems.

In Brazil, congenital malformations are in second place among the causes of child mortality and in third place among mortality among children under the age of five years, and are responsible for 10.5% of these cases. Between 1995 and 1997, death due to malformations exceeded death due to diarrhea and respiratory infections. In 1997, cardiovascular abnormalities were responsible for 39.4% of the deaths due to malformations and abnormalities of the central nervous system accounted for 18.8%[@bib5]. In Pernambuco, between 1993 and 2003, there were increases in the coefficients of mortality at early neonatal, perinatal, neonatal and under-one-year ages, due to congenital malformations[@bib6].

Although congenital malformations of the hand do not contribute towards child mortality, they may have an important effect on the functional capacity, psychological state and quality of life of young individuals. Few studies in Brazil have focused on the frequency and management of such malformations[@bib7], [@bib8], [@bib9], [@bib10]. In addition, few Brazilian papers, particularly from surgeons specializing in hand surgery, have been published in the international literature[@bib11], [@bib12], [@bib13].

In several countries, there has been abundant scientific production on the epidemiological, clinical and management features of diseases of the hand[@bib14], [@bib15], [@bib16], [@bib17], [@bib18], [@bib19], [@bib20], [@bib21], [@bib22], [@bib23], [@bib24], [@bib25], [@bib26], [@bib27], [@bib28], [@bib29], [@bib30], [@bib31], [@bib32], [@bib33], [@bib34], [@bib35], [@bib36], [@bib37]. Even the issues involved in the genesis of these abnormalities have started to be revealed[@bib34].

Children frequently use their hands to explore the environment surrounding them, with consequent risks of trauma or injury. Thus, accidents involving hands occur frequently, and thermal lesions are the commonest acquired condition. Obstetric trauma is also a common condition, and this may lead to paralysis of the brachial plexus[@bib38], [@bib39], [@bib39], [@bib40], [@bib41], [@bib42], [@bib43], [@bib44], [@bib45], [@bib46].

The reorganization of public healthcare actions in Brazil that started from the creation of the National Health System (SUS) in 1988 has been strengthening the role of tertiary care hospitals. Nonetheless, the scarcity of provision of hospital care at secondary level has contributed towards the growth of waiting lists for surgical treatment for a variety of conditions of medium therapeutic complexity, among which hand surgery is included. Collective mobilization actions with the aim of carrying out operations on hand disease cases that require surgical treatment and thereby reducing the waiting lists in public hospitals are rare. Few institutions conduct such actions, and SOS Hand in Recife, State of Pernambuco, is one of them. Thus, the aim of the present study was to report on the nosology of hand diseases encountered in collective mobilization actions carried out in this institution, which is a reference point in this State.

METHODS {#cesec20}
=======

A retrospective observational case series study was conducted, involving young patients who underwent hand operations in eight collective mobilization actions at SOS Hand, in Recife, between 2005 and 2009.

The data were gathered from the electronic medical files that were made available by the institution\'s medical archives service.

The data analyzed were the name, origin, sex, age, weight and diagnosis.

For the general analysis, all the patients examined for whom management consisting of expectant procedures, physiotherapy and surgery was indicated were included.

The data were input into Excel spreadsheets and were expressed in terms of absolute and relative frequencies.

The data gathering received prior authorization from the institution\'s director, and the data were used only for scientific publication.

RESULTS {#cesec30}
=======

During the study period, in the eight collective mobilization actions, 833 patients were examined. Among these, the diagnoses of 306 patients (36.7%) were confirmed and these individuals underwent operations. Nevertheless, for 91 patients (10.9%), although surgery was indicated, it was not carried out for a variety of reasons, including: non-acceptance by the parents; expectation that good functional results would not obtained; and presence of diseases that resulted in suspension of the surgery.

Among the patients operated, 161 (52.6%) were male and 145 (47.4%) were female. The ages of the patients operated ranged from six months to 25 years and seven months, with a mean age of seven years.

Regarding the patients\' origins, the largest proportion 333/833 (40.0%) came from Recife, while 275/833 (33.0%) came from the surrounding metropolitan area ([Figure 1](#fig1){ref-type="fig"}).

For 436 patients, there was no surgical indication at the time of the collective mobilizations; most of them were undergoing physiotherapy.

There were 240 cases of congenital malformation of the hand (78.4%). These cases resulted from abnormalities of embryonic development, and such conditions were the ones most commonly diagnosed and operated. The most frequent of these are described in order of prevalence in [Table 1](#tbl1){ref-type="table"}.

Other congenital malformations of the hand were: hemangioma of the hand, 8/240 cases (3.3%); arthrogryposis, 7/240 cases (2.9%); absence or deficiency of the thumb extensor, 6/240 cases (2.5%); lesion due to amniotic constriction bands on the fingers, 6/240 cases (2.5%); agenesis of the thumb, 5/240 cases (2.1%); triphalangism, 4/240 cases (1.7%); clinodactyly, 4/240 cases (1.7%); macrodactyly, 3/240 cases (1.2%); radioulnar synostosis, 3/240 cases (1.2%); ectodermal dysplasia with aplasia of the forearm, 3/240 cases (1.2%); aplasia of the forearm, 3/240 cases (1.2%); adductus thumb, 2/240 cases (0.8%); malformation of the thumb, 2/240 cases (0.8%); and one case (1/240; 0.4%) of each of the following conditions: finger hypoplasia, finger aplasia, Alpert syndrome and Polland syndrome.

The frequencies of the acquired conditions of the hand (66/306; 21.6%) are shown in [Table 2](#tbl2){ref-type="table"}.

Other acquired lesions were: sequelae from cerebral abscess, 2/66 cases (3.0%); scar neuroma, 2/66 cases (3.0%); acquired syndactyly, 1/66 case (1.5%); and claw hand due to leprosy, 1/66 case (1.5%).

DISCUSSION {#cesec40}
==========

Collective mobilization for hand surgery {#cesec50}
----------------------------------------

The human hand has specialized mechanisms that enable unique activities. It has great complexity of functions. This high specificity of functions makes it very sensitive to error during the process of embryogenesis, which frequently results in congenital abnormalities[@bib34]. These need to be repaired without much delay, so that children do not develop within environments that tend to marginalize them.

The fact that there are waiting lists for surgical treatment on children at tertiary-level university reference hospitals, because of high demand for beds in these hospitals for treating high-complexity conditions, is a stimulus towards adopting new programs for surgical care. Surgery performed on an outpatient basis is one of the strategies for reducing the length of waiting lists. One complementary approach has been to implement collective mobilization actions for a variety of diseases, including those of the hand. Such actions for hand surgery, with participation by the non-governmental organization "La Chaine de L\'Espoir", carried out at the SOS Hand Institute in Recife, has contributed towards diminishing the waiting lists for hand surgery, thereby creating a greater possibility for social inclusion of these patients, who are mostly children.

Emphasis needs to be given to another factor inherent to carrying out collective mobilization actions for hand surgery. There was an exchange of experiences between French and Brazilian hand surgeons through these actions at SOS Hand in Recife, and this contributed towards achieving the target. Thus, collective mobilization actions may lead to training for specialized human resources.

Nosology of congenital hand diseases {#cesec60}
------------------------------------

Syndactyly has appeared as the most common congenital malformation of the hand in several series, representing 50% of such anomalies. Nonetheless, in other series, polydactyly has been mentioned as having the highest incidence. With regard to syndactyly, an analysis of 7,478,746 births in China found 2,311 cases of this malformation, which represents an incidence of 3.09 cases per 10,000 live births and stillbirths. In a general analysis on large series, the incidence of this abnormality was found to be between 1/2,000 to 1/3,000 live newborns. Through stratifying this incidence as syndactyly alone or syndactyly associated with other malformations, the rates become 1.32/10,000 and 1.77/10,000, respectively[@bib22]. These data are concordant with the fact that this congenital malformation was the one most frequently treated in the collective mobilization actions at SOS Hand in Recife. This probably corresponds to greater incidence of this malformation in the regions of origin of the patients included in the present study.

With regard to polydactyly, a study comparing the incidence of polydactyly in Latin America (ECLAMC) involving 3,128,957 live and stillborn neonates and another collaborative study on congenital malformations in the Spanish Community (ECEMC) involving 1,093,865 live newborns and 7,271 stillbirths found that the incidence was 150.2/100,000 for ECLAMC and 67.4/100,000 for ECEMC. These rates were higher than the syndactyly rates[@bib10]. It seems that the most accepted incidence rate is 1/1,000 live newborns[@bib18], [@bib19]. In line with the prevalence trends for congenital hand diseases, polydactyly was the second most common malformation in the present study. This was similar to the findings from an important surgical series in another country[@bib20]. It needs to be emphasized that the cases of bifid thumb and triphalangism were stratified as malformations independent of polydactyly, whereas in reality they form part of the wider group of types of polydactyly. In this circumstance, the frequency would be 53/240 (22.1%).

It is possible that there may have been a bias towards relatively low frequency of polydactyly in the present study, given that simpler cases of this disease might have been operated by other professionals, such as pediatric surgeons or plastic surgeons, in institutions that attend cases of lower complexity.

Bifid or double thumb has been considered to be the most frequent abnormality of the upper extremity, and it has been reported as the most common form of polydactyly[@bib15], [@bib16], [@bib20]. In studies based on registers of congenital abnormalities, this malformation presents a general prevalence that is estimated to be 2.08 per 10,000 live newborns. In some countries like Bolivia, the prevalence reaches 3.37 per 10,000 live newborns[@bib22]. It also needs to be considered that, over the eight collective mobilizations, four cases of triphalangism of the thumb were operated, and that these can also be considered to be within the spectrum of polydactyly, which would raise the prevalence of this condition to 53/240 (22.1%).

In the more consistent surgical series, bifid thumb is represented by a relatively modest number of cases. For example, in an international review covering 66 years of surgical experience, the complications from 54 cases were reviewed, of which 16 underwent simple excision and 38 underwent reconstructive surgery of greater complexity[@bib14]. Another example that demonstrates the small number of cases reported in the literature is a review of 10 years of experience of surgical treatment of radial polydactyly at a large plastic surgery center in Brazil, in which the surgical experience of 19 cases of bifid thumb was analyzed[@bib14]. In the present series, the inclusion of 19 cases operated over the eight collective mobilizations at SOS Hand, in Recife, over a five-year period, makes the present study one of the largest case series on this disease in Brazil and emphasizes not only the social importance but also the scientific importance of the collective mobilizations for hand surgery implemented at this institution.

The classifications of congenital malformations of the hand make it possible to include most of the patients in specific phenotypes that provide the basis for nosological classification. However, in some cases, it is difficult to fit the anatomical details to specific lesions. Fusions and lack of organization of bone components may complicate the particular phenotypic features of a nosological type. These patients presented a diversity of phenotypes that were superposed within other diagnoses in the existing classification[@bib35]. Under these circumstances, 14/240 (5.8%) of the cases in the present series were thus catalogued. Most of them were patients with syndromes.

Cleft hand is an infrequent malformation, with an incidence of around one case per 20,000 live newborns. In some cases, it is associated with malformation of the feet. In an evaluation on 850,742 live births in Canada, the incidence was 1/19,784 neonates[@bib36]. It seems that there has been an increase in the prevalence of this abnormality, given that in Denmark in the 1940s, its prevalence was one case per 111,777 inhabitants[@bib20]. The diagnosis and treatment of 13 cases of cleft hand in the present study demonstrates the range of hand phenotypes that can be observed in collective mobilizations for surgery. Moreover, these cases provide density of surgical training and technical refinement for treating new cases, thereby increasing the credibility the institution and its professionals.

The thumb is the digit most frequently involved when trigger finger is diagnosed in children. The congenital nature of this malformation is still a matter of controversy and the etiology is unknown. This entity, which is also known as trigger thumb due to development error, corresponds to a spectrum of abnormalities that result in loss of extension and abduction of the digit. There are surgical series reported in the worldwide literature that include significant numbers of cases[@bib20]. For example, at a hand surgery service in Turkey, a series of surgical cases involving 47 trigger thumbs in 36 children was reported[@bib23]. In another important series of case reports from an international hand surgery service in the Netherlands, operations carried out on 27 children over a five-year period were reported. Of these, 16 were single abnormalities[@bib37].

Likewise, the attendance provided for 12 children with trigger thumb in the present study shows the range of phenotypes of hand malformations that are diagnosed and treated in these collective mobilizations and, in some manner, mirrors the likely incidence of this malformation among the population of the State of Pernambuco.

Camptodactyly represents around 1% of congenital malformations of the hand and most frequently affects the fifth finger. The anatomical abnormalities of this condition are generally related to the lumbrical muscles, superficial digital flexors, superficial subcutaneous tissue and anomalous extensor muscles[@bib31]. The 11 cases (4.6%) that formed part of the present study are a larger phenotypic representation of this condition than in other series[@bib20], [@bib31]. They may constitute a more formal surgical indication because of the functional abnormality that this condition causes, or may indicate lower availability of conservative treatment in the region, thereby increasing the frequency of this condition on waiting lists.

Brachysyndactyly is generally recognized within the diagnostic context of syndromes such as Polland. Its incidence is very low, and it may be associated with other malformations of the musculoskeletal system. The record of nine cases operated during the collective mobilizations and reported in the present series confirm the nosological diversity observed in hand surgery carried out in the form of collective mobilization actions.

The management of eight cases (3.3%) of hemangioma of the hand in the present series of surgical conditions of the hand reinforces the idea of nosological variety of conditions treated in these collective mobilizations, given that this relatively common condition occurs most frequently in the skin of the head and neck region (60%) and trunk region (25%). The cases operated in the present series were of child hemangioma type, which is the most common type of vascular abnormality seen in hands. In this regard, hemangiomas represent around 5% of the benign tumors located in the hands.

The diagnosis of arthrogryposis involves a set of more than 300 diseases in which congenital contractures are present. The incidence of this abnormality has been estimated to be one case in every 3,000 to 5,000 live newborns. The point in common, among cases of this abnormality, is the lack of movement in a normally formed joint, which results in replacement of the muscle by fibrous and fatty tissue, thickening of the joint capsule and ligaments, and stiffness. Although this abnormality most frequently affects the lower limbs, it may affect the upper limbs, including the shoulder, elbow, hand and fingers[@bib44]. Most of these patients are treated conservatively, but some cases require surgical intervention. The inclusion of seven cases (2.9%) of arthrogryposis in the nosology of the congenital deformities operated in the collective mobilizations shows not only the importance of collective mobilization actions for hand surgery but also the need to expand the availability of reference centers for hand surgery.

The remaining cases, with lower relative frequencies, represent rare congenital malformations of the hand that are generally published in the form of case reports or small case series.

Overall, from analysis on the nosology and management of the congenital hand diseases treated over the eight collective mobilizations, it was observed that the field of knowledge of hand surgery is expanding, particularly with regard to congenital malformations of the hand. This has increased surgeons\' knowledge and has resulted in new treatment methods and a more scientific surgical approach. The collective mobilizations carried out in partnership with specialists from abroad contributed towards this successful enterprise.

New technologies such as osteogenic distraction and transfers of pedicle flaps have been added to the treatment principles that were well established by the pioneers of hand surgery. These have made it possible for hand surgeons to treat new problems and deal with old problems in new ways. Nevertheless, despite the growing success, challenges persist for hand surgeons. Among these are the challenges of constructing joints and expanding within the field of fetal surgery[@bib45].

Nosology of acquired diseases of the hand {#cesec70}
-----------------------------------------

Lesions caused by obstetric trauma that affect the upper limbs are the diseases most frequently operated. These represented around 40% of the acquired lesions that were operated during the eight collective mobilizations. Such diseases present very variable incidence, ranging from 0.42 to 5.1 per 1,000 live newborns[@bib45], [@bib46]. It seems that this disease is associated with the type of delivery, such that it is seen more frequently in newborns coming from normal delivery. It should be emphasized that surgical cases only constitute 25% of the children with this obstetric complication. Since the great majority of the children operated during the collective mobilizations were from lower socioeconomic classes, it is possible that because natural delivery is more common among mother from these classes, the higher representation in this study results from this reality. On the other hand, it is important to note that preventive measures such as indications for cesarean delivery in appropriate situations, particularly for fetuses with estimated weights greater than 4,500 grams, and avoidance of "excessive" lateral traction of the fetus at the time of delivery labor, may diminish the frequency of occurrence of this complication[@bib46].

Sequelae from hand trauma occur more frequently among young adults, and men are more commonly affected. The most common causes are work accidents through using machines, followed by trauma due to vehicle accidents. Among children, domestic accidents and accidents within the children\'s environment[@bib38], [@bib39], [@bib40], particularly at school and in traffic, are the most common causes. Like in the present series, other studies have shown that accidents with glass receptacles and falls at home were the most common causes of hand sequelae. Likewise, as in other series, breakage of the finger flexor tendons was the most common injury. It is important to note that the children in the present study had first been attended at hospital units that did not specialize in hand treatment.

It should be emphasized that the numbers of traumatic events affecting the upper limbs have been increasing, with increases in the kinetic energy involved and, consequently, greater complexity of injuries. Traumatic injuries to the hand, with loss of skin tissue and exposure of prime structures, require coverage in order to protect these structures or to facilitate future reconstruction. These points provide support for the notion that individuals with hand lesions should primarily be attended in reference units. On the other hand, it is important to mention that preventive measures can be taken in order to diminish the cost of these interventions, and that the costs of implementing preventive measures may be lower than the costs of surgical treatment for such lesions[@bib41].

Sequelae in the upper limbs resulting from spastic cerebral palsy are presented by children who have cerebral ischemia. This condition affects around one in every 500 births. There are no reliable statistics in Brazil, but in developed countries, the prevalence of this condition has grown with the advent and dissemination of neonatal intensive care units. It is important to note that the preventive measures for this condition include the use of progesterone of corticoids to prolong pregnancy, thereby avoiding the birth of premature infants; limitation of the number of fetuses in pregnancies induced through fertilization; and induced hypothermia for newborns with encephalopathy due to hypoxia and cerebral ischemia[@bib46].

Sequelae from electric shocks to the upper limbs of children generally occur, like in the present series, in situations of inadequate electrical installations, in homes or elsewhere, especially on the periphery of urban centers[@bib47], [@bib48]. The attendance provided for five children with such conditions during the eight collective mobilizations attests to the need to prevent such lesions, which generally comes through education.

Sequelae from burns on hands frequently occur in developed countries and probably also in Brazil. In the United States, one third of burn patients are of pediatric age. Involvement of the arm and hand is a common occurrence[@bib49]. It is important to emphasize that adequate management in specialized units at the time of the initial attendance improves the functional result and diminishes the sequelae that give rise to subsequent surgical interventions, like in the present series.

Other acquired lesions such as sequelae from cerebral abscess, scar neuroma, acquired syndactyly and cleft hand due to leprosy have occurred sporadically in hand surgery series carried out as collective mobilizations. In this respect, the present study is novel within the Brazilian literature.

Attendance for surgically-treated hand disease through the Brazilian National Health System {#cesec80}
-------------------------------------------------------------------------------------------

With regard to attendance provided for individuals with surgically-treated hand disease through the Brazilian National Health System (SUS), it needs to be noted that although the decentralization of SUS activities to municipalities has achieved a variety of advances (primary care in all municipalities and increased implementation of the Family Healthcare Program and Community Health Agent Program, etc), this movement has not enabled the same degree of expansion of specialized services, hospital beds, intensive care, elective surgery or emergency surgery, including hand surgery.

SUS maintains its provision of these services through the private sector, and SUS administrators have been unable to regulate such services adequately, with a few honorable exceptions. There has not been any expansion of the capacity to link together several municipalities in order to integrate and hierarchically organize these services and to do this between these services and primary care. The result has been fragmentation, multiplication of procedures, inadequate incorporation of technology, and so on[@bib50]. In this regard, professionals specializing in hand surgery should form an essential part of the attendance for SUS users, with advisory systems or on-call presence in emergency units, and as departments or services in public hospitals dealing with medium and high-complexity cases, particularly in university hospitals.

The alternative, in which hand surgery is performed in private hospitals in a system of collective mobilization actions, with interactions with non-governmental organizations, as described in the present study, shows the possibility that society can successfully seek to partially replace the State with regard to its constitutional function of providing healthcare as a right for all Brazilians.

CONCLUSION {#cesec90}
==========

The nosology of hand diseases among the patients operated during the eight humanitarian collective mobilizations included in this study was, in a general manner, similar to that of large elective hand surgery series, particularly with regard to congenital deformities.

The system of collective mobilization for hand surgery is important for diminishing the lack of such activities in public institutions and was shown to be very efficient. This report on the nosology of hand diseases that were operated under the collective mobilization system may be useful for SUS, regarding provision of professional participation in hospital units, especially in emergencies, for SUS users.

Work performed at the SOS Hand Institute, Recife, PE.
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![Absolute and relative frequencies of regions of origin of the patients attended during the eight collective mobilizations at SOS Hand, in Recife.](gr1){#fig1}

###### 

Distribution of frequencies of congenital malformations of the hand.

  Congenital malformations of the hand            N    \%
  ----------------------------------------------- ---- ------
  Syndactyly[\*](#tbl1fn1){ref-type="table-fn"}   72   30.0
  Polydactyly                                     30   12.5
  Bifid thumb                                     19   7.9
  Complex malformation of the hand                14   5.8
  Cleft hand                                      13   5.4
  Trigger finger                                  12   5.0
  Camptodactyly                                   11   4.6
  Brachysyndactyly                                9    3.7

Simple syndactyly: 59/72 (81.9%); complex syndactyly: 8/72 (11.1%); and syndactyly associated with other malformations 5/72(6.9).

###### 

Distribution of the frequencies of the acquired hand conditions.

  Acquired hand conditions          N    \%
  --------------------------------- ---- ------
  Lesions due to obstetric trauma   26   39.4
  Sequelae from hand trauma         18   27.3
  Sequelae from cerebral palsy      7    10.6
  Sequelae from electric shock      5    7.6
  Sequelae from burns               4    6.1
